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ELECTROMAGNETICALLY LOCKING 
LATCH TO PREVENT CIRCUIT PACK 

REMOVAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to the physical infrastructure for 

mounting electronic circuit boards or packs in computer or 
communications equipment. 

2. Description of Related Art 
Modem telecommunications equipment such as the tele 

phone sWitch and the netWork router often employ multiple 
circuit boards or packs plugged into a backplane. The 
multiple circuit packs are arranged in roWs and are mounted 
to a chassis or cabinet using a common locking system of 
pivoting plastic latches located on the face plate of each 
circuit pack. 
A typical prior art locking system is illustrated in FIGS. 

1A and 1B. The plastic latches are pivoted, With one end 
having a hook for engaging a chassis While the other end has 
an aperture that engages a latch locking clip mounted on the 
circuit board or pack. When each latch is in the open 
position, the aperture is released from the latch locking clip, 
Which in turn disengages the latch from the chassis. Each 
latch is “closed” When the latch sWings doWn so that the 
hook catches the chassis and the latch locking clip engages 
the aperture, securing the arm and thus the circuit pack. The 
user thus has a fairly easy Way of inserting and removing 
circuit packs for the given equipment cabinet. 

One draWback of the system, hoWever, stems from an 
operator opening up the latches and removing the circuit 
pack When the circuit pack is active, because nothing in the 
system prevents the operator from disengaging the latch 
locking clip from the aperture and opening the latch While 
the circuit pack is active. Accidentally removing an active 
circuit pack from a piece of electronic equipment usually 
disables the equipment and in certain cases can also damage 
the equipment. The probability for accidental removal 
increases in cases Where the electronic appliance has tWo 
identical circuit pack con?gurations, Where one group of 
circuit packs serves as a back-up to the other. Operators may 
understandably remove an active circuit pack by mistake, 
thinking it is an inactive backup used for redundancy 
purposes. 

The impact of accidental removals can be quite 
substantial, because equipment requiring redundant circuit 
packs tends to be of a critical nature, such as telephone 
sWitches. Accidentally removing an active circuit pack from 
such equipment could interrupt telephone or netWorking 
service and the equipment may not be easily reset to Working 
order. Thus, it is important to prevent the accidental removal 
of circuit packs, particularly When the circuit packs are 
deployed redundantly. 

SUMMARY OF THE INVENTION 

Brie?y described, the invention comprises a latch and 
?exible latch locking clip for a circuit pack Where a solenoid 
and plunger are mounted so that the plunger can restrict 
movement of the latch locking clip, preventing it from being 
opened. The latch is mounted on the circuit pack face plate 
so that it can be pivoted to either engage or disengage the 
circuit pack face plate from a mounting chassis. The latch 
includes an aperture for engaging a ?exible latch locking 
clip that holds the latch in a closed position. 

Asolenoid and plunger are mounted on the circuit pack to 
control use of the latch locking clip. The plunger is either 
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2 
extended to push against the latch locking clip to prevent 
motion or retracted to alloW the latch locking clip to be 
moved. The solenoid can thus be used to control the latch 
locking clip, thereby preventing the user from accidentally 
opening the latch locking clip, disengaging the latch, and 
removing the circuit pack from the chassis. Prior art circuits 
for indicating activity on the circuit pack ultimately control 
the solenoids, so that this circuit locks the latch locking clip 
When the circuit pack is active but releases the latch locking 
clip once the circuit pack is no longer active. 
The latches are often installed one pair per circuit pack, so 

the solenoids and plungers Would similarly be deployed in 
pairs, Where both solenoids could be controlled from a single 
activity control circuit. One additional feature of the inven 
tion includes an override circuit that alloWs the solenoids 
and plungers to be manually deactivated, permitting an 
operator to remove the circuit pack even if the circuit pack 
is indicated as being active or “on”. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a side vieW for a circuit pack shoWing a face 
plate and a prior art latch and latch locking clip. 

FIG. 1B is a front vieW of the circuit pack face plate With 
a prior art latch and latch locking clip. 

FIG. 2 is a detailed side vieW of the preferred embodiment 
of the invention, including latch, solenoid, plunger and latch 
locking clip. 

FIG. 3 illustrates a circuit pack With tWo latches and also 
shoWs the connection betWeen the solenoids and the control 
circuit. 

FIG. 4A is an isometric schematic vieW of the latch in the 
open position. 

FIG. 4B is an isometric schematic vieW of the latch in the 
closed position. 

FIG. 5 is an electronic schematic that illustrates the 
control and override circuitry. 

DETAILED DESCRIPTION OF THE 
INVENTION 

An apparatus for preventing accidentally removing a 
circuit pack is disclosed. During the course of this 
description, like numbers Will be used to identify like 
elements according to the different vieWs Which illustrate the 
invention. 
One common prior art locking system for a circuit pack as 

illustrated in FIGS. 1A and 1B comprises a pair of plastic 
latches 12 that lock the circuit pack 24 into place While also 
permitting the pack to be easily removed. Each plastic latch 
12 has one end With a means 22 for engaging a chassis 38 
or other mounting mechanism of the electronic cabinet in 
Which the circuit pack Will be housed. The latch 12 is 
attached to the face plate 20 via a pivot 15, so that the latch 
12 sWings. The other end of the plastic latch 12 contains an 
aperture 30 for receiving a latch locking clip 14 that is 
mounted on the circuit pack 24 (see FIGS. 1B, 4A and 4B). 
The latch 12 is opened by disengaging the latch locking clip 
14 from the aperture 30, pivoting the latch 12 and releasing 
the engaging means 22 from the chassis 38. Similarly, the 
latch 12 is closed by moving the latch 12 back until the 
chassis engaging means 22 engage the chassis 38 and 
engaging the latch locking clip 14 to the aperture 30, 
securing the face plate 20 to the chassis 38. The latch locking 
clip 14 itself is of a cantilever design and is ?exible in order 
to facilitate locking and unlocking from the latch 12. Thus, 
the latches 12 provide the user of the circuit pack 24 With a 
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fairly straightforward means for adding and removing the 
circuit pack 24. 

Existing prior art latches 12 by themselves, hoWever, Will 
not prevent a user from accidentally removing a circuit pack 
24 While the pack is in use. To prevent accidental removal, 
the present invention employs a solenoid 16 and a control 
circuit 26 to lock the latch locking clip 14 at times When the 
circuit pack 24 is active, as shoWn in FIG. 2. The solenoid 
16 has attached to it a plunger 18 positioned so that the 
plunger 18 can selectively restrict the motion of the latch 
locking clip 14, thereby preventing the clip 14 from disen 
gaging from the aperture 30. Preventing the latch locking 
clip 14 from disengaging the aperture 30 in turn prevents the 
latch 12 from opening up and disengaging from the mount 
ing chassis 38 (see FIGS. 2, 4A—4B). In the preferred 
embodiment the solenoid 16 may be implemented so that 
upon activation the plunger 18 extends outWard and blocks 
the latch locking clip 14 from moving. 

In the preferred embodiment, an electronic control circuit 
26 triggers the solenoid 16 and plunger 18 to restrict the 
latch locking clip 14 based on activity detected in the circuit 
pack 24. Prior art electronic circuitry for monitoring redun 
dant circuit packs already have a signal on the backplane 28 
that indicating that the circuit pack is in use. Referring to 
FIG. 5, the solenoid 16 is connected through a transistor 42, 
a diode 44 and a backplane connector 46 to a memory 
location 48 on the backplane 28, Where the memory location 
48 contains a binary ?ag indicating Whether the circuit pack 
24 is active, using reverse digital logic. When the circuit 
pack is active, the memory location 48 is at logical 0 (loW), 
so that current ?oWs through the solenoid 16, pushing the 
plunger out and preventing the latch locking clip 14 from 
being opened. Conversely, When the circuit pack is inactive, 
the memory location 46 is at logical 1 (high), deactivating 
the solenoid 16, Which alloWs the latch locking clip 14 to 
move and thus to be disengaged from the latch 12. 
Alternately, the solenoid 16 may be implemented so that the 
plunger 18 is retracted upon solenoid activation by program 
ming the memory location to be logical 0 (loW) When the 
circuit pack is inactive and logical 1 (high) When the circuit 
pack is active, thereby permitting the latch locking clip 14 
to be disengaged from the latch aperture 30. 

Because a circuit pack face plate 20 is usually mounted 
With tWo latches 12, each circuit pack has tWo latch locking 
clips 14, one for each latch 12. Each latch locking clip 14 
thus has a corresponding solenoid 16 and plunger 18 for 
restricting the latch locking clip 14. As both latches 12 need 
to be locked to secure the circuit pack face plate onto the 
mounting chassis 38, the tWo solenoids 16 can be controlled 
by the same control circuit 26, thereby synchroniZing the 
locking of the tWo latches 12. Alternately, the tWo solenoids 
16 may be connected through tWo different control circuits 
26 to a single memory location 48, Where each control 
circuit contains a separate transistor and diode. 

In a further embodiment of the invention, an override 
circuit 34 alloWs the equipment user to open the latches 12 
and disengage the circuit pack from the chassis even if the 
pack is indicated as active. In one embodiment of the 
override feature, an override sWitch 40 is added to the 
control circuit 26 as shoWn in FIG. 5. When the sWitch 40 
is throWn, the voltage on the other side of the diode 42 
causes the solenoid 16 to be deactivated, preventing the 
plungers 18 from restricting the latch locking clips 14. The 
override sWitch 40 could alternately be a gate that is trig 
gered by a poWer failure detection circuit. In either 
implementation, the override sWitch or gate permits the 
operator to remove the circuit pack 24 even if the circuit 
pack 24 is active or appears active to the activity detection 
circuit, but may really not be. In this Way, the operator has 
the ?exibility to remove the circuit pack 24 in case of 
emergency. 
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While the invention has been described With reference to 

the preferred embodiment thereof, it Will be appreciated by 
those of ordinary skill in the art that modi?cations can be 
made to the structure and elements of the invention Without 
departing from the spirit and scope of the invention as a 
Whole. 

I claim: 
1. A circuit pack locking apparatus, for use in a circuit 

pack having a face plate and mounted on a chassis, said 
apparatus comprising the folloWing: 

(a) a latch having one end With; 
(i) a chassis engaging means for engaging said chassis; 
(ii) a pivot means to hold said latch to a face plate of 

so that said latch may pivot betWeen an open position 
and a closed position Wherein said closed position 
engages said chassis and holds said circuit pack on to 
said chassis and said open position disengages said 
chassis engaging means; 

and said latch having a second end With; 
(iii) an aperture capable of receiving a latch locking 

means; 

(b) latch locking means located on said circuit pack for 
engaging and holding said latch in said closed position, 
said latch locking means comprising 
(i) a latch locking clip fastened to said circuit pack said 

latch locking clip being freely ?exible on one end 
and ?xed on the other end; and, 

(c) restricting means for selectively restricting said latch 
locking means in a position so that said latch locking 
means cannot be disengaged from said latch, said 
restricting means comprising; 
(i) a solenoid With a plunger, Wherein said plunger 

selectively engages said latch locking clip, thereby 
preventing said latch locking clip from disengaging 
from said aperture of said latch. 

2. The apparatus of claim 1 Wherein said solenoid plunger 
pushes against said latch locking clip When said solenoid is 
active thereby restricting motion of said latch locking clip. 

3. The apparatus of claim 1 Wherein said solenoid plunger 
moves aWay from said latch locking means When said 
solenoid is active thereby releasing the latch locking clip for 
motion. 

4. The apparatus of claim 1 further comprising: 
an electronic control circuit connected to said solenoid for 

controlling the movement of said plunger. 
5. The apparatus of claim 4 Wherein said electronic 

control circuit is connected to means for detecting circuit 
pack activity, so that said solenoid is controlled by the 
presence or absence of activity on said circuit pack. 

6. The apparatus of claim 4 Wherein said electronic 
control circuit further comprises an override means for 
overriding said electronic control circuit, thereby deactivat 
ing said solenoid in the event that latching means need to be 
opened even if the electronic control circuit Would otherWise 
the solenoid to lock said retaining mechanism. 

7. The apparatus of claim 6 Wherein said override means 
further comprises an override circuit. 

8. The apparatus of claim 7 Wherein said override circuit 
is controlled by an operator sWitch. 

9. The apparatus of claim 7 Wherein said override circuit 
is activated upon a poWer failure. 

10. The apparatus of claim 1 Wherein said circuit pack 
includes more than one latch, latch locking clip and restric 
tion means. 


